United States Patent 

Casey,. 



MU 3,795,286 
145] Mar. 5, 1974 



I54J THREE-WAY LEVER CONTROL FOR 
HYDRAULIC CONTROL CIRCUIT 

[75 ] Inventor: Robert Casey, Washington, III. 

1 73 1 Assignee: Caterpillar Tractor Co., Peoria, III. 

|22] Filed: June 23, 1972 

[21] Appl. No.: 265,427 

[52] U.S. CI 172/804, 91/413 

[51] Int CL E02f 3/76 

[58] Field of Search.. 172/804, 803, 801; 91/411 R, 
91/413; 74/471, 471 XY; 25 1/232; 37/DIG. 20 

[56] References Cited 

UNITED STATES PATENTS 

3,705,631- 5/1971 Seaburg.!.* 172/804 

3,589,242 6/1971 Petcrspn et ah. „;„;.: 91/413 

3,512,453. 5/1970 Balzcrl. 91/411 R 

3.388,609 6/1968 Miller..... 74/471 XY 

3,700,044 10/1972" Berg....; 172/804 



2,224.725 12/1940 Kelt. J r 172/804 

Primary Examiner— Stephen C. Pellegrino 

Attorney, Auent, or Firm- Fryer, Tjensvold, Phillips 

& Lempio 

[57] ABSTRACT 
An articulated handle comprises first, second and 
third arms pivotally attached together with each arm 
operatively connected to a respective directional con- 
trol valve. The handle and first and second control 
valves, operatively connected to the first and. second 
arms, are mounted on a tractor whereas a solenoid ac- 
tuated third control valve is mounted on the frame of 
a bulldozer assembly. A pair of lift cylinders, intercon- 
nected between .the tractor and frame, are operatively 
connected to the first control valve whereas tilt and 
angle cylinders, interconnected between the frame 
and. a bulldozer blade, are operatively connected to 
the third control valve. 

5 Claims, 2 Drawing Figures 
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THREE-WAY. LEViER CONTROL FOR HYDRAULIC Lift or first cylinder means; comprising laterally 
CONTROL CIRCUIT - spaced hydraulic cylinders 17. are operatively in tercon- 

BACKG ROUND OF THE INVENTION nected between the tractor and the frame. A tilt or sec- 

ond cylinder means 18 and an angle or third cylinder 
Hydraulic control circuits for tractor-mounted bull- 5 means 19 are operatively interconnected between the 
dozer assemblies or the like comprise hydraulically ac- frame and the blade. Thus it can be seen that lift cylirt- 
tuated cylinders for performing various lifting, tilting der means 17 are adapted to selectively raise or lower 
and angling functions! Separate lever controls and asso- the bulldozer assembly relative to the tractor, tilt cylin- 
ciated control valves are normally mounted in the oper- der means 18 is adapted to selectively tilt blade 15 rela- 
ator station of the tractor to communicate with the cyl- 10 tive to its normal vertically disposed position, and angle 
inders via a plurality of flexible hydraulic lines. . Such cylinder means 19 is adapted to angle the blade relative 
individual lever controls require an operator that has to frame 12. 

an inordinately high degree of dexterity and alertness Fluid circuit means for selectively actuating each of 
whereas the hydraulic lines are subject to high rates of the above described cylinder means is schematically 
failure since they are all normally positioned to extend 15 illustrated in FIG. 2. Such circuit means comprises 
between the tractor and bulldozer assembly. A partial manual control means having a three-way lever control 
solution to such problem is .found in U.S.. Pat. No. 20 mounted on a stationary support 21. The lever con- 
3,512,453, assigned to the assignee of this application, tro1 comprises an articulated handle having a first arm 
which . discloses a system for the actuation of hydraulic 22 pivotally mounted on the support for pivotal move- 
cylinders wherein a pilot pressure system is disposed 20 menl about a first axis A, a second arm. 23 is pivotally 
entirely upon an implement. mounted on the first arm -for pivotal movement about 

„ -' • a second axis B, disposed transversely relative to the 

SUMMARY OF THE INVENTION first axis, arid a third arm 24 pivtoally mounted on the 

An object of this invention is to provide an ecoriomi- second arm by a pin 25 for movement about a third axis 
cal, compact and non-complex three-way lever control 25 C ' P araIlel t0 axis B. 

adapted to selectively actuate separate control valves A stem forming' an extension of a spool of a first 
and to further provide an integrated fluid circuit for se- three-way control valve 27, is.pivotally connected to 
iectively actuating separate cylinder means employed first arm 22 to reciprocate in response to pivoting of 
for an implement assembly mounted oh a tractor. , 0 the firsl arm about axis A. A second stem 28, forming 

The three-way lever control comprises ■ an extension of a spool of a second three-way control 

handle having first, second and third arms pivotally at- valv e. 2 ?, is pivotally connected to second arm 23 to re- 
tached together for selectively actuating separate con- ciprocate in response to pivotal movements of the sec- 
trol valves, either individually or simultaneously. In the ond arm about axis B ^ second arm is P ivota| ly con- 
preferred embodiment of this invention, the second 35 nected l P a ,ev er 23' which pivots on support 21 about 
arm has an electrical switch means mounted thereon in 3 f P u Ur ! h ; ax /f C D „ Such contro1 arm ^ more fully del 
close proximity to the third arm for actuation thereby. ^" bed "? US ' t ^^^^^.^ N °* 26 1 ' 606 

Another feature of this invention comprises the a>- f ,led °" ^ nc , L 2 ' }?l 2 f Robert Case * for jingle 
plication of a fluid circuit means for selectively actuat- ^ r Contro! for Muln-Valye Operation . 
ing various cylinder means employed on a tractor arid 40 The ™ C . U ! 1 means ^nipnses ^ positive displacement 
implement assembly combination In such combiria- , * "TTa ? ^TT* r° 

lion, manual control means, preferably comprising the ? ■ ^7 "/ 

above- three-way lever control, are mounted- on" the ^o valves ^ 

tractor. A control valve, preferably of the electrically ? n ? Ult ? 2 alS ° c f m ^ c ^ s with the valve to selec- 
actuated type, is mountedonafram^of the implements to a.tank 33 wliich is ex- 

a • V . • • ; - * ... nausted from the end of each cylinder which is not 

assembly and is operatively connected directly to the K «;«« nroprilr! , a i c 1 / v r 

mn , ,1 - J being pressurized. Selective actuation of three-way 

manual control means. . , ° Z n _ . . . ... , • . J 

valve 27 communicates pressurized oil to the. head or 

: BRIEF DESCRIPTION OF THE DRAWINGS rod ends of cylinders 17 (one shown ) via conduit 34 or 

Other objects of thisinvenUoh; will become apparent 50 Elective- actuation of three _ way Valve 29 will com- 

from the. following description and accompanying municate pressurized fluid to an e , ectrical!y actuated 

drawings wherein: - • ■ ; ; , Mrd contro , vaIve . 36 via flexible conduit 37 or 38. 

FIG I. is a partial top plan view of a tractor having Sucn control va|ve comprises a w|en6ia .39 opera . 

a hu"clozer assembly ^ attached thereon; and- tively* interconnected between an electrical switch 

FIG: ^schematically illustrates an integrated hydrau- 55 mea ns 40 mounted on second arm 23 of the handle and 

lie control circuit for actuating cylinders employed in a „orrria1ly retracted plunger, connected to the valve 

the FIG, 1 tractor-bulldozer combination. sppo l of control valve 36. The switch means is normally . 

DETAILED DESCRIPTION open arid is adapted to be closed by third arm 24 to, 

et .' ' ; . , M) move valve 36 to its upward position by energizing the 

FIG. 1 illustrates a tractor 10 having ah implement . solenoid by means of a battery .41. Third control valve 

assembly, such as a bulldozer assembly II, mounted 36 is operatively connected to the head and rod end of 

thereon. The bulldozer assembly comprises a C-frame cylinder 18 by flexible conduits 42 and 43, respec- 

12 pivotally mounted on a frame of the tractor by uni, tively, whereas angle cylinder 19. has its head and rod 

yersal ball and socket connections 13 and 14. A work 6$ ends operatively connected to valve 36 by emans of 

implement, such as a bulldozer blade 15, is operatively flexible conduits 44 and 45, -respectively, 

connected to the frame by a standard universal bail and . Referring again to FIG. 1, it should be noted that 

socket connection 16. . valve 36 is mounted on frame 12 in close proximity to 
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tilt cylinder 18 and angle cylinder 19. Flexible conduits tively interconnected between said tractor and said 

37 and 38 extend along one arm of frame 12 and con- frame for selectively raising or lowering said bull- 

stitute the sole hydraulic connection between tractor dozer assembly, said second cylinder means opera- 

10 and bulldozer assembly 1 1, across one pivot connec- tiveIv interconnected between said frame and said 

lion 13. If so desired, a suitable shroud (not shown) 5 blade for selectively tilting said blade and said third 

may be employed to enclose conduits 37 and 38 to pro- cylinder means operativeiy interconnected be- 

tect same. tween said frame and said blade for selectively an- 

In operation, lift cylinders 17 are selectively ex- ^^^l^l^'f i - i u • .u- * ■ • 

T^ e r^ movine leyercomro] 20 h ; ax,s 15 

X direction (FIG. 2) to communicate pressurized oil 10 3 . The invention of claim 1 wherein said ihree-way 

thereto via valve 27 and conduit 34 or 35. The other lever control and said first and second control valves 

conduit will exhaust oil from the cylinder in a conven- are mounted on said tractor and said third control valve 

tional manner. Movement of the lever control in the Y is mounted on said frame. 

direction will communicate pressurized oil from valve 4 * A tractor having an implement assembly mounted 

29 to valve 36. 15 thereon, said implement assembly comprising a frame 

When solenoid 39 is not energized, valve 36 will re- pivotally mounted on said tractor, a work implement 

main in its illustrated lower, spring biased position to operativeiy connected to a forward end of said frame, 

communicate such oil to extend or retract tilt cylinder cylinder means operativeiy interconnected between 

18, through either conduit 42 or 43 depending on the ?* d . lraCt t ° r and said / rame . lilt c y l ! nd f means °P era " 

position of valve stem and spool 28. Depression^ third 20 ^mSTS? 'T'T ^ Bnd 

u, n j L <s A ■„ . „ % .V.-A „ . , . J ^ work implement, and angle cylinder means operative y 

handle 24 will close switch 40 to .activate solenoid 39 interconnected between wid frame and said work im- 

to move the spool of valve 36 upwardly to communi- plement, a combined fluid and electrical circuit means 

cate pressurized oil to either conduit 44 or 45 to selec- for selectively actuating each of said cylinder means 

tively retract or extend cylinder 19, again depending on comprising a pressurized fluid source, single lever nian- 

the position of valve stem and spool 28. The. circuit is 25 ual control means mounted on said tractor, first valve 

thus conditioned so that valve 36 is shifted only upon means operativeiy interconnected between said lift cyl- 

the continuous closing of switch 40, due to the nor- inder means and said manual control means for selec- 

mally infrequent need to adjust the angle of the bull- tively communicating pressurized fluid to said lift cylin- 

dozer blade. d . er means from said pressurized fluid source, a direc- 

What is claimed is* 30 tional control valve means mounted on said frame and 

1. A three-way lever control adapted to actuate sepa- SSZ^ t0 , ea ( ch of said ti!t and 

rate valves comnrUina angIe c V Ilnder means for selectively communicating 

rate valves comprising pressurized fluid thereto from said pressurized fluid 

a stationary support and : source, second valve means operativeiy interconnected 

an articulated handle having a first arm, adapted to between said directional control valve means and said 

actuate a first valve, pivotally mounted on said sup- 35 manual control means for selectively communicating 

port for pivotal movement. about a first axis, pressurized fluid to said directional control valve 

a second arm, adapted to actuate a second valve, piv- means from said pressurized fluid source, and electrical 

otally mounted on said first arm for pivotal move- actuating means operativeiy connected between said 

ment about a second axis disposed transversely rel- manual control means and said directional control 

ative to said first axis and 40 valve means for selectively actuating said directional 

a third arm, adapted to actuate a third valve, pivot- control valve means - . 

ally mounted on said second arm for pivotal move- ^t^^^^l h T "T^ 

ment about a third axis thereon, said implement assembly comprising a frame 

firTt a „H f i 7 -■ u t_ ' • pivotally mounted on said tractor, a work implement . 

first and second control valves each having a stem re- operativeiy connected to a forward end of said frame 

ciprocally mounted therein, means pivotally inter- * D lift cylinder means operativeiy interconnected between 

connecting each of said first and second arms with said tractor and said frame, tilt cylinder means opera- 

a respective one of said valve stems whereby . piv^ tively interconnected between said frame and said 

otal movement of said handle about said first axis work implement, and angle cylinder means operativeiy 

will reciprocate one of said valve stems and pivotal interconnected between said frame and said work im- 

movement of said handle about said second axis 50 P le ment, fluid circuit means for sleectively actuating 

will reciprocate the other one of said valve stems of said c y |inder means comprising a pressurized 

electrical switch means mounted on said second arm! S °*J rCe ' a ^ hree " wa y sin S le -lever control means 

closely adjacent to said third arm for actuation t^rTafm^ comprising first, second and 

thereby, an*- an ; electrically actuated third control „ n!e^^ 

valve operativeiy connected to said switch means, third arms to first! second and third control valves, rc- 

a pressurized fluid source operativeiy connected to spectively, to. selectively actuate same, said first and 

said first and second control valves, fluid, actuated second control valves mounted on said tractor and said 

first cylinder means operativeiy connected to one third control valve mounted on said frame, said third 

of said first and second control valves for actuation control valve comprising a directional control valve 

thereby and fluid actuated second and third cylin- means operativeiy interconnected between said second 

der means operativeiy connected to said third con- valve and each of said tilt and angle cylinder means for 

trol valve for actuation thereby, said third control selectively communicating pressurized fluid thereto 



~ " ' ~ "^u"i.un im-i v. , atuu IIUIU UJI1UUI - - , w ' ' " 

valve operativeiy connected to the other one of ° m sa,d P ressurlzed source, and electrical actu- 

said first and second control vsilves, and aU , ng m f a " S °P«««vely connected between said man- 

a tractor having a bulldozer assembly, including a 65 !!ln< Ir?"* i ^ d,re « i ° nal control valve 

frame and a bulldozer blade - attached thereto! X meant V aCtUat ' n£ d,rect,onal cont '°> 
mounted thereon, said first cylinder means opera- 
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